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1.1. Parallel synthesis and evaluation of combretastatin
analogues
Tubulin is widely recognised as a signiﬁcant target for anti-
tumour drugs and compounds that have activity against
the neovasculature. Among these, combretastatin A-4 (1)
is a well deﬁned antitumour product currently in phase II
clinical trials as a phosphate prodrug. The compound is
known to be active only in its cis conﬁguration, although
isomerisation of the alkene to the inactive trans form can
occur rapidly under conditions of mild heat, light or acid-
ity. In the search for novel analogues of combretastatin,
several groups have inserted a heterocyclic ring replace-
ment to maintain an active conﬁguration. A recent paper
describes the synthesis and proﬁling of a library of ana-
logues containing a 1,5-disubstituted triazole.1
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To generate this regioisomer of the triazole, the authors
focused on the reaction between azides and a-keto phos-
phorus ylids, and also demonstrated that this class of
compound is both cytotoxic and an antitubulin agent. To
generate the library of 26 products, a slight excess of azide
(2) and diphenyl-pyridinyl a-keto phosphorus ylid (3) dis-
solved in toluene were heated to 90 C for three days. To
isolate products 4 and avoid chromatography, the unre-
acted ylid and other by-products were removed by an
acidic wash.doi:10.1016/j.comche.2008.09.002
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Compounds were screened on a neuroblastoma cell line
(SHSY-5Y), and several were found to be cytotoxic, with
three analogues cytotoxic with IC50 values below 30 nM.
A full-dose response curve was attained and it was found
that combretastatin A-4 (1) gave an IC50 of 3.0 nM, and
one of the best compounds (5) gave an IC50 of 4.7 nM.
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Examining the cell cycle, combretastatin A-4 (1) induced a
G2/M cell arrest, as did compound 5, although other
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any diﬀerence in cell cycle versus control. This interesting
observation was investigated further by visualisation of
the tubulin cytoskeleton via confocal microscopy. Cells
were treated for 8, 16 or 24 hours with compounds at the
IC50 concentration, and whilst compounds 1 and 5 gave
microtubule rearrangement and disorganisation, other
compounds did not modify the organised cytoskeletal, sug-
gesting that they were unable to impair tubulin polymerisa-
tion/depolymerisation at interphase. Instead, an unusual
immunocytochemical picture emerged after 16 hours, with
multinucleated cells, and a high number of aberrant mitotic
spindles.1.2. Solution phase synthesis of an isoxazole library
Nitrogen-containing heterocycles provide an important
class of molecule with pharmacological properties. In par-
ticular the isoxazole group can be found in a range of drug
molecules and also occurs in naturally occurring com-
pounds. A recent paper has described a powerful approach
to a library of isoxazoles made by a solution-phase method
using commercially available building blocks.2
The authors have previously described that the electro-
philic cyclisation of Z-2-alkyn-1-one O-methyl oximes (6)
using ICl gives a selective approach to 3,5-disubstituted-
4-isoxazoles (7). With product 7 in hand, it is possible to
make 3,4,5-trisusbtitued isoxazoles (8), including the
COX-2 inhibitor, valdecoxib, in good yield by using Sono-
gashira, Suzuki-Miyaura, Heck and carbonylative amida-
tion cross-coupling reactions.
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In scaling up the chemistry for library purposes, it was
recognised that using Z-O-methyloximes was essential to
synthetic success, as the corresponding E-O-methyloximes
do not participate in the electrophilic cyclisation process.
The steric bulk of the R1 group was a key factor in gener-
ating higher proportions of Z-O-methyloxime products,
and thus this position was restricted to aryl groups. R2
was a position that permitted a wider range of substituents.
Various 4-iodoisoxazoles were thus generated and reacted
with commercial alkynes in Sonogashira couplings, sty-renes for Heck coupling, boronic acids in Suzuki-Miyaura
cross-coupling and primary amines for palladium-catalysed
amide formation. Crude products were analysed by LC-
MS and puriﬁed by preparative HPLC. From a total of
54 palladium-catalysed processes attempted, only three
failed to give any product. Overall, this has provided rapid
access to a diverse range of isoxazoles with average yield of
49% and average purity after HPLC of 96%.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
Solid-phase hydrothiolysis has been shown to be an eﬃ-
cient method to convert resin-bound peptide thioesters
to thioacids in aqueous buﬀer by using a PEG-based
resin. Also demonstrated was the use of the peptide thio-
acid products in chemoselective amide bond formation
reactions.3
Regio- and stereoselective hydrosilylation of terminal al-
kynes on solid support using diisopropyl hydrosilanes
yielding b-(E)-vinyl silanes with excellent selectivity has
been reported.4
2.2. Solution-phase synthesis
The synthesis of an oligosaccharide library by a ﬂuorous
tag method has been reported. Several acceptors and do-
nors were mixed and glycosylated, and the reaction mixture
puriﬁed by chromatography over ﬂuorous HPLC to pro-
vide disaccharides in order of increasing ﬂuorine content
of the tag.5
A straightforward and rapid synthetic route to libraries of
sterically and electronically variable phenoxy-substituted
imino- and methanamino-pyridines, which are expected
to act as useful ligands or proligands for late and early
transition metal-mediated alkene polymerisation catalysis,
has been described.6
A novel, speculative eight-membered lactam demonstra-
tion library based on the skeletal structure of the potent
antitumour marine natural product octalactin A has been
prepared. The basic scaﬀold was readily constructed in a
convergent fashion via ring-closing metathesis chemistry
from the corresponding diene amides.7
2.3. Scaﬀolds and synthons for combinatorial libraries
No papers this month.
2.4. Solid-phase supported reagents
The eﬃcient removal of primary and secondary amines
from organic solutions using a macroporous polymer-sup-
ported anhydride has been described. The sequestering of
primary amines by the anhydride via polymer-bound
amide formation is completed within 2–4 h at room tem-
perature, although secondary amines require typically 4 h
for complete sequestration.8
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alkynes to various aromatic and heteroaromatic alde-
hydes catalysed by a readily available, low-cost, and
reusable resin-supported oxazolidine, together with
Ti(OiPr)4 provides chiral propargylic alcohols in good to
excellent yields (up to 98%) and enantioselectivities (up to
95%).9
The applicability of polymer-supported diphenylprolinol
derivatives in directing either asymmetric epoxidation or
Michael addition of suitable a,b-unsaturated substrates
has been assessed. Comparing pendant versus crosslinked
functionalised resins for this application revealed the bene-
ﬁts and limitations of each.10
2.5. Novel resins, linkers and techniques
An improved, rapid and mild strategy for the loading of
primary alcohols onto polystyrene trityl resin via a highly
reactive trityl bromide linker has been described. This pro-
tocol facilitates an eﬃcient resin loading even of acid-sensi-
tive or heat-labile alcohols, which otherwise require
expensive or non-commercial resin types.11
2.6. Library applications
C-5-substituted triazole-oxazolidinones have been synthes-
ised using a bromide catalysed cycloaddition between
aryl isocyanates and epibromohydrin followed by a three-
component Huisgen cycloaddition. The library of com-
pounds generated was screened for antibacterial activity
against Mycobacterium smegmatis ATCC 14468, Bacillus
subtilis ATCC 6633, and Enterococcus faecalis ATCC
29212.12
The synthesis and biological evaluation of libraries of
8-biarylchromen-4-ones has enabled the elucidation of
structure–activity relationships for inhibition of the
DNA-dependent protein kinase (DNA-PK), with 8-(3-
(thiophen-2-yl)phenyl)chromen-4-one and 8-(3-(thiophen-
3-yl)phenyl)chromen-4-one being especially potent
inhibitors.13
The parallel synthesis of 200 compounds based on a squa-
ric acid template has been prepared. These compounds are
obtained via a one-step solution-phase procedure starting
from three squaric acid N-hydroxylamide esters precursors.
The set of diverse reagents qualiﬁed (amines, anilines, ami-
no-alcohols and amino-esters) makes this strategy suitable
for the search of biologically active compounds. The
library was screened on the zinc metalloenzyme ADAM-
TS-5 and hits with IC50 values in the range of 1–50 lM
were identiﬁed.14
The discovery and optimisation of a novel series of prolin-
ol-derived GHSR agonists has been described. This series
emerged from a 11,520-member solid-phase library target-
ing the GPCR protein superfamily, and the rapid optimisa-
tion of low micromolar hits into single-digit nanomolar
leads was attributed to the solid-phase synthesis of matrix
libraries, which revealed multiple non-additive structure–
activity relationships.15A novel approach for lead structure discovery of non-pep-
tidic aspartic protease inhibitors using easily accessible
achiral linear oligoamines as starting point has been de-
scribed. An initial library comprising 11 inhibitors was
developed and screened against six selected aspartic prote-
ases. Several hits could be identiﬁed, among them selective
as well as rather promiscuous inhibitors. The design con-
cept was conﬁrmed by determination of the crystal struc-
ture of two derivatives in complex with the HIV-1
protease.16
Two series of pyrazole derivatives have been synthesised by
parallel solution-phase synthesis and were assayed as inhib-
itors of Mycobacterium tuberculosis (MTB), the causative
agent of tuberculosis. The newly synthesised pyrazoles were
also computationally investigated to analyse their ﬁt prop-
erties to the pharmacophoric model for antitubercular
compounds.17
The well-deﬁned modular structures of ceramides and re-
lated glycosylceramides are ideally amenable to library for-
mation for medicinal chemistry investigation. Divergent
synthetic routes to all eight phytosphingosine stereoisomers
have been developed and then used to prepare a phyto-
sphingosine-based ceramide library composed of more
than 500 compounds.18
A library of chalcones with basic functionalities have been
evaluated for antibacterial activity against drug sensitive
strains of Staphylococcus aureus and Escherichia coli.
The two most active compounds were active against S. aur-
eus but had no activity against E. coli.19
The monoesters of curcumin, a symmetric diphenol with
valine and glycine have been prepared by a novel solid
phase synthesis and its diesters with valine, glutamic acid
and demethylenated piperic acid have been prepared by
solution phase method. The assessment of their antimicro-
bial and anticancer (antiproliferative) activities suggested
that diesters of curcumin are relatively more active than
curcumin itself due to their increased solubility, slow
metabolism and better cellular uptake.20References
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